Adjuvant Allergen Fusion Proteins as Novel Tools for the Treatment of Type I Allergies.
While acute allergic symptoms can be managed by emergency medication, to date, allergen-specific immunotherapy (SIT) with allergen extracts is the only available curative treatment option. However, the risk of anaphylactic reactions, long treatment duration, varying extract quality, and underrepresentation of certain allergens currently prevent many patients from successfully undergoing SIT. Novel strategies are needed to enhance efficacy, safety, and convenience of allergy treatment. Fusion proteins combining allergen and adjuvant into a single molecule can efficiently induce immune responses by targeting the allergen to the relevant immune cells in vivo. Simultaneous co-delivery of both antigen and adjuvant to the same cell in a fixed molecular ratio triggers the uptake and presentation of the conjugated allergen in the context of the adjuvant-induced immune cell activation. This review summarizes the published strategies to improve the treatment of type I allergies using fusion proteins consisting of allergen (peptides) and either (1) immune-activating bacterial (flagellin, MPLA, S-layer, cholera-, and tetanus toxin), (2) viral (PreS, VP-1, TAT), or (3) fungal (FIP-fve) components, (4) immune-activating DNA motifs, (5) forced delivery of allergens to the MHC-II loading pathway, and (6) killing of immune cells expressing allergen-specific IgE by fusion of the allergen to diphtheria toxin.